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(57) Abstract: 

[Purpose] To provide a sealing structure, which may inject a 
liquid crystal in a short time without damaging an oriented 
film, relating to a seal for sealing the peripheral edge parts 
of two glass substrates opposite to each other through a 
designated gap in a liquid crystal display element. 
[Constitution] A liquid crystal passage 8 is formed between 
an outer seal 6 having at least one opening part 61 and formed 
along the outer periphery of the glass substrate 1 and an inner 
seal 7 having a plurality of opening parts 71 and formed on 
the inside of the outer seal 6, and liquid crystal 4 is injected 
into the inner side of the inner seal 7 through the opening 
part 61 of the outer seal 6, the ligand crystal passage 8 and 
the opening parts 71 of the inner seal 7. 

Claims : 

1. A sealing structure for a liquid crystal display 
element, in a seal adapted to seal the peripheral edge parts 
of two glass substrates opposite to each other through a 
designated gap in a liquid crystal display element, 
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characterized in that a liquid crystal passage 8 is formed 
between an outer seal 6 having at least one opening part 61 
and formed along the outer periphery of a glass substrate 1 
and an inner seal 7 having a plurality of opening parts 71 and 
formed on the inside of the outer seal 6, and liquid crystal 
4 is injected into the inner side of the inner seal 7 through 
the opening part 61 of the outer seal 6, the liquid crystal 
passage 8 and the opening parts 71 of the inner seal 7. 

2. A sealing structure of a liquid crystal display 
element, in a seal adapted to seal the peripheral edge parts 
of two glass substrates opposite to each other through a 
designated gap in a liquid crystal display element, 
characterized in that that a liquid crystal passage 8 is formed 
between an outer seal 6 having at least one opening part 61 
and formed along the outer periphery of a glass substrate 1 
and an inner seal 9 formed on the inside of the outer seal 6 
to stop up the opening part 61, and liquid crystal 4 is injected 
into the inner side of the inner seal 9 through the opening 
part 61 of the outer seal 6 and the liquid crystal passage 8. 

3. The sealing structure for a liquid crystal display 
element according to claim 1, wherein the opening part 71 of 
the inner seal 7 is gradually decreased in width as it goes 
toward the opening part 61 of the outer seal 6, and gradually 
increased in width as it goes away from the opening part 61 
of the outer seal 6. 



3 



4. The seal structure for a liquid crystal display 
element according to claim 1 or 2 , wherein an oriented film 
12 is applied to form a coating on at least the wall surface 
of the glass substrate 1 that comes into contact with the liquid 
crystal 4. 

Detailed Description of the Invention : 
[0001 ] 

[Industrial Field of Application] 

This invention relates to a seal for sealing the 
peripheral edge parts of two glass substrates disposed opposite 
to each other through a designated gap in a liquid crystal 
display element. 
[0002 ] 

In recent years, with the remarkable spread, it is needed 
to lower the price of the liquid crystal display device, and 
it is desired to improve the yield and shorten the manufacturing 
time. In the liquid crystal injection process, however, when 
the flow velocity of liquid crystal increases to shorten the 
injection time, an oriented film is sometimes damaged. So it 
has been requested to develop a sealing structure, which may 
inject liquid crystal in a short time without damaging an 
oriented film. 
[0003] 

[Prior Art] 
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Fig. 3 is a perspective view showing an example of the 
conventional sealing structure, and Fig- 4 is a side sectional 
view showing one example of liquid crystal injection method. 
[0004 ] 

In Fig. 3, a twist nematic type liquid crystal display 
element generally has two glass substrates 1 disposed opposite 
to each other through a designated gap, and the respective glass 
substrates 1 include a plurality of transparent electrodes 11 
on the inside and an oriented film 12 formed to cover the 
transparent electrodes 11. 
[0005] 

In the conventional liquid crystal display element, two 
glass substrates 1 are disposed opposite to each other, and 
as means for sealing the peripheral edge parts, resin where 
spacer material made of glass fiber or the like is mixed is 
printed to form a seal 2 on the outer periphery of the glass 
substrate 1 . 
[0006 ] 

The oriented film 12 made of polyimide resin or the like 
and given orientation by rubbing in one direction is formed 
within an area surrounded with the seal 2 so that the 
adhesiveness between the glass substrate 1 and the seal 2 is 
heightened and high accuracy of spacing of the glass substrates 
1 is attained. 
[0007 ] 
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The seal 2 includes one or two opening parts 21. After 
two glass substrates 1 are joined through the seal 2 to form 
a cell, liquid crystal is injected into a space surrounded with 
the glass substrates and the seal 2 through the opening part 
21 as indicated by an arrow, and the opening part 21 is sealed. 
[0008] 

A device for injecting the liquid crystal 4 into the cell 
3 formed by joining two glass substrates 1 through the seal 
2, as shown in Fig. 4A, includes an injection tool 52 and a 
tool support frame 53 for fitting the cell 3 with the opening 
part 21 on the lower side in the internal space surrounded with 
a partition 51, and a table 55 disposed below the injection 
tool 52 to move , up and down a liquid crystal tray 54 storing 
the liquid crystal 4. 
[0009 ] 

In injecting the liquid crystal into the interior of the 
cell 3, as shown in Fig. 4A, with the liquid crystal tray 54 
lowered, the injection tool 52 where the cell 3 is mounted is 
placed in a designated position of the tool support frame 53, 
and a vacuum pump not shown is operated to evacuate the interior 
of the partition 51. Naturally the interior of the cell 3 is 
also evacuated by evacuating the interior of the partition 51. 
[ 0010 ] 

Subsequently, as shown in Fig. 4B, the liquid crystal 
tray 54 is raised to dip the opening part 21 of the cell 3 in 
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the liquid crystal 4, and gas is fed into the inside of the 
partition 51 to raise the pressure in the internal space to 
a designated level. The liquid crystal 4 is pressurized by 
raising the pressure inside the partition 51 to be injected 
into the interior of the cell 3 through the opening part 21. 
[0011 ] 

[Problems that the Invention is to Solve] 
In the conventional sealing structure, however, in 
injecting the liquid crystal, the flow velocity of the liquid 
crystal in the vicinity of the opening part is high, and as 
it goes away from the opening part, the flow velocity becomes 
low. As a result, when the pressure inside the partition is 
increased and the flow velocity of liquid crystal is further 
heightened to shorten the injection time of liquid crystal, 
the friction between the liquid crystal and the oriented film 
in the vicinity of the opening part is increased to damage the 
oriented film. 
[0012] 

It is an object of the invention to provide a sealing 
structure, which may inject liquid crystal in a short time 
without damaging an oriented film. 
[ 0013 ] 

[Means for Solving the Problems] 

Fig. 1 is a perspective view showing a sealing structure 
of the invention. In all of the drawings, the same objects 
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are designated by the same signs. 
[0014] 

The object is accomplished by providing a sealing 
structure for a liquid crystal display element, in a seal 
adapted to seal the peripheral edge parts of two glass 
substrates opposite to each other through a designated gap in 
a liquid crystal display element, constructed so that a liquid 
crystal passage 8 is formed between an outer seal 6 having at 
least one opening part 61 and formed along the outer periphery 
of a glass substrate 1 and an inner seal 7 having a plurality 
of opening parts 71 and formed on the inside of the outer seal 
6, and liquid crystal 4 is injected into the inner side of the 
inner seal 7 through the opening part 61 of the outer seal 6, 
the liquid crystal passage 8 and the opening parts 71 of the 
inner seal 7 . 
[0015] 

[Operation ] 

In Fig. 1, the liquid crystal passage is formed between 
the outer seal having at least one opening part and formed along 
the outer periphery of the glass substrate and the inner seal 
having the plurality of opening parts and formed inside the 
outer seal, and the liquid crystal is injected into the inner 
side of the inner seal through the opening part of the outer 
seal, the liquid crystal passage and the opening parts of the 
inner seal, whereby even if the flow velocity of the liquid 
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crystal injected through the opening part of the outer seal 
is further made higher to shorten the injection time, for 
example, the liquid crystal is injected through the plurality 
of opening parts provided in the inner seal to the inner side 
of the inner seal to remarkably lower the flow velocity of the 
liquid crystal. That is, it is possible to realize the sealing 
structure, which may inject the liquid crystal in a short time 
without damaging the oriented film. 
[ 0016] 

[ Embodiments ] 

The embodiments of the invention will now be described 
in detail by the attached drawings. Fig. 2 is a perspective 
view showing another embodiment of a sealing structure 
according to the invention. 
[0017] 

Referring to Fig. 1, in a liquid crystal display element 
of the invention, two glass substrates are disposed opposite 
to each other through a designated gap, and in order to seal 
the peripheral edge parts, resin where a spacer material made 
of glass fiber or the like gets mixed is printed to form an 
outer seal 6 and an inner seal 7 . 
[0018] 

The outer seal 6 having one or two opening parts 61 along 
one side of a glass substrate 1 is formed along the outer 
periphery of the glass substrate 1 , and a liquid crystal passage 
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8 is formed in a space between the outer seal 6 and the inner 
seal 7 having a plurality of opening parts 71 and formed inside 
the outer seal 6. 
[0019] 

An oriented film 12 to which orientation is given by 
rubbing in one direction is formed within an area surrounded 
with the inner seal 7 in order to attain high accuracy of spacing 
of the glass substrates 1 and to heighten the adhesiveness 
between the glass substrates 1, the outer seal 6 and the seal 
2. 

[0020] 

Two glass substrates 1 are joined through the outer seal 
6 and the inner seal 7 to form a cell, and then, liquid crystal 
4 is injected into the inner side of the inner seal 7 through 
the opening part 61 of the outer seal 6, the liquid crystal 
passage 8 and the opening parts 71 of the inner seal 7 as shown 
by an arrow. 
[0021 ] 

The opening parts 71 provided in the inner seal 7 are 
not uniform in width to be decreased in width as they go toward 
the opening part 61 and increased in width as they go away from 
the opening part 61. That is, the passage resistance in the 
opening part 71 is increased as it becomes closer to the opening 
part 61, so that the flow velocity of the liquid crystal 4 
flowing into the inner side of the inner seal 7 is made 
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substantially uniform. 
[0022] 

In another embodiment of a sealing structure according 
to the invention is, as shown in Fig. 2, instead of the inner 
seal 7, an inner seal 9 is formed, and a liquid crystal passage 
8 is formed between the outer seal 6 and the inner seal 9 provided 
on the inner side of the outer seal 6 to stop up an opening 
part 61 . 
[0023] 

After two glass substrates 1 are joined to each other 
through the outer seal 6 and the inner seal 9 to form a cell, 
liquid crystal 4 is injected into the inner side of the inner 
seal 9 through the opening part 6 and the liquid crystal passage 
8 as indicated by an arrow. The liquid crystal 4 flowing in 
through the opening part 61 is divided by the inner seal 9 to 
lower the flow velocity when it flows into the inner side of 
the inner seal 9. 
[0024] 

The flowability of the liquid crystal 4 flowing between 
the glass substrates 1 is superior in the case of providing 
an oriented film 12 to the case without it. In the present 
embodiment of the invention, in addition to the inner side of 
the inner seal, an oriented film 12 is applied to form a coating 
in an area of the glass substrate 1 constituting the liquid 
crystal passage 8. 
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[0025] 

Although the inner seals 7 , 9 are formed directly on the 
glass substrates 1 in the embodiments of the invention, the 
oriented film 12 may be interposed between them. In that case, 
it is necessary to differ the size of a spacer material mixed 
in the resin between that for forming the outer seal and that 
for forming the inner seal. 
[0026] 

Thus, the liquid crystal passage is formed between the 
outer seal having at least one opening part and formed along 
the outer periphery of the glass substrate and the inner seal 
provided inside the outer seal to divide the liquid crystal 
flowing in from the opening part, and the liquid crystal is 
injected into the inner side of the inner seal at least through 
the opening part of the outer seal and the liquid crystal 
passage, whereby even if the flow velocity of the liquid crystal 
injected through the opening part of the outer seal is further 
made higher to shorten the injection time, for example, the 
liquid crystal is injected through the plurality of opening 
parts provided in the inner seal to the inner side of the inner 
seal to remarkably lower the flow velocity of the liquid crystal . 
That is, it is possible to realize the sealing structure, which 
may inject the liquid crystal in a short time without damaging 
the oriented film. 
[0027] 
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[Advantage of the Invention] 

According to the invention, as described above, it is 
possible to provide a sealing structure, which may inject the 
liquid crystal in a short time without damaging the oriented 
film. 

Brief Description of the Drawings ; 

Fig. 1 is a perspective view showing a sealing structure 
according to the invention; 

Fig. 2 is a perspective view showing another embodiment 
of a sealing structure according to the invention; 

Fig. 3 is a perspective view showing an example of the 
conventional sealing structure; and 

Fig. 4 is a side sectional view showing an example of 
a liquid crystal injection method. 

[Description of the Reference Numerals and Signs] 

1: glass substrate 4: liquid crystal 6: outer seal 7: 
inner seal 8: liquid crystal passage 9: inner seal 12: 
oriented film 61: opening part 71: opening part 
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FIGURE 1: 

PERSPECTIVE VIEW SHOWING SEALING STRUCTURE ACCORDING TO THE 
INVENTION 

FIGURE 2: 

PERSPECTIVE VIEW SHOWING ANOTHER EMBODIMENT OF A SEALING 
STRUCTURE ACCORDING TO THE INVENTION 

FIGURE 3 : 

PERSPECTIVE VIEW SHOWING AN EXAMPLE OF THE CONVENTIONAL SEALING 
STRUCTURE 

FIGURES 4A, 4B: 

SIDE SECTIONAL VIEWS SHOWING AN EXAMPLE OF LIQUID CRYSTAL 
INJECTION METHOD 
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